Temporal changes in liver tissue metabolome of lambs fed low-quality roughage.
Early experience with low-quality roughage may induce adaptations in ruminants' metabolism. This study was conducted to explore the variation in the hepatic metabolomes of lambs fed low-quality roughage beginning early in life. Five lambs were fed Sudan grass hay (crude protein (CP): 4.6% of the dry matter (DM), neutral detergent fiber, 68.5% of DM) for 6 months during time periods P1, P2 and P3, which consisted of 2 months each. The metabolizable energy (ME) and CP intake satisfied lambs' maintenance requirements in P1 and P2, but the ME intake was 78.5% of the maintenance ME requirement in P3. Liver metabolomics was carried out in P2 and P3 by the capillary electrophoresis and time-of-flight mass spectrometry system. Eight amino acids and six amino acid metabolism-related metabolites were altered between P2 and P3. Several intermediates of glycolysis/gluconeogenesis decreased, while nicotinamide adenine dinucleotide and nicotinamide adenine dinucleotide phosphate increased in P3. Taurocholic acid and taurine increased, while glycocholic acid decreased in P3. The results suggested that amino acid utilization and the efficiency of glycolysis/gluconeogenesis might be adjusted to accommodate the low-quality roughage fed to the lambs during early stages of life. The composition of bile acids might also be optimized to promote the efficiency of lipid absorption.